ROCK2 regulates bFGF-induced proliferation of SH-SY5Y cells through GSK-3β and β-catenin pathway.
Increased neurogenesis by promoting proliferation of neural precursor cells in the adult dentate gyrus might be beneficial for the treatment of psychiatric disorders. Results demonstrate that bFGF is necessary for the proliferation of neural precursor cells and that the glycogen synthase kinase-3β (GSK-3β) and β-catenin pathway plays a role in it. However, the detailed mechanism of proliferation of neural precursor cells remains unclear. To elucidate that mechanism, we investigated the role of Rho-associated coiled-coil kinase (ROCK) in bFGF-induced proliferation using SH-SY5Y cells as a model of neural precursor-like cells. Y27632, a specific inhibitor of ROCK, decreased bFGF-induced proliferation. Lithium (Li), an inhibitor of GSK-3β, recovered Y27632-decreased proliferation and quercetin (Que), an inhibitor of β-catenin pathway, reversed the recovery effect of Li. Both nuclear β-catenin and cyclin D1 expression were altered by bFGF, Y27632, Li, and Que in parallel with the case of proliferation. Furthermore, bFGF inactivated GSK-3β through increasing the phosphorylation of Ser(9) on GSK-3β, which is reversed by Y27632 through increased phosphorylation of Tyr(216) on GSK-3β. ROCK has two subtypes: ROCK1 and ROCK2. Investigation with siRNA for ROCKs showed that ROCK2 is involved in bFGF-induced proliferation, but not ROCK1. These results suggest that ROCK2 might mediate bFGF-induced proliferation of SH-SY5Y cells through GSK-3β and β-catenin pathway. Further investigation of detailed mechanisms regulating the ROCK2/GSK-3β/β-catenin pathway might engender the development of new therapeutic targets of psychiatric disorders.